are development of new synthetic methods for condensation polymers, photosensitive materials for microelectronics, polymer electrolyte membranes for fuel cells, thin film solar cells, and polymer memories. He published more than 570 papers and received the Arthur K.
The concept of chemical amplification was proposed by Ito, Willson, and Fréchet in 1982.
Shortly after this invention, Ueda started collaboration with Ito on development of the chemically amplified resists and published many papers such as all-dry bilayer resists, acidcatalyzed polarity reversal resists by acid-catalyzed rearrangement, copolymer approach to design of sensitive Deep UV resists with high thermal stability and dry etch resistance, and so on (1-7). Furthermore, he successfully extended the concept of chemical amplification to develop alkaline developable molecular resists based on calix [4] resorcinarene derivatives (8) (9) (10) (11) , and various high sensitive and contrast poly(vinyl sulfonate)s and poly(vinylsulfonyl fluoride)s for 157-nm resists (12) (13) (14) (15) (16) (17) . These essential contributions give the fundamental aspects of development of new resist materials.
2. Thermally stable and photosensitive polymers, especially photosensitive polyimides (PSPIs) (18) (19) (20) (21) (22) and polybenzoxazoles (PSPBOs) (27) (28) (29) (30) (31) (32) , are widely used as protection and insulation layers of very-large-scale integrationcircuit multichip modules for computers. Even though PSPIs and PSPBOs have greatly enhanced the progress of microelectronics so far, more technological innovations involving simpler processes and more valuable properties such as transparency, low dielectric constant, higher sensitivity, low temperature cyclization, etc. are still greatly needed in this important area. Ueda has developed many interesting thermally stable photosensitive polymers and new photo-patterning formation methods based on the concept of chemical amplification, and been one of leaders in this area. His accomplishments are as follows, i.
The dissolution rate of poly(amic acids) (PAAs) in a 2.38 wt% aqueous tetramethylammonium hydroxide is too high to obtain a sufficient dissolution contrast between unexposed and exposed areas, thus PAAs had not been used as PSPI precursors. To solve this problem, he developed the PSPI consisting of PAAs and a photobase generator. This new resist also enabled low temperature imidization (23) (24) (25) (26) . ii. To improve low sensitivity and low transparency of conventional PSPBOs, the PSPBO based on partially tert-butoxycarbonyl protected poly(semi-alicyclic o-hydroxy amide) and a photoacid generator was developed. This PSPBO was transparent at i-line region and showed the high sensitivity and contrast. Moreover, positive images were easily converted into the corresponding PBO pattern by low-temperature thermal treatment. He also reported another approach to solve the above drawbacks of PSPBOs, that is, the PSPBO based on poly(o-hydroxy amide), a dissolution inhibitor, a thermoacid generator, and a photoacid generator. The developed resist showed the high sensitivity and contrast, and enabled low temperature cyclization (33) (34) (35) (36) .
iii. He also reported many thermally stable and photosensitive polymers based on various engineering plastics such as poly(phenylene ether) (37) (38) (39) (40) (41) (42) , poly(naphthalene) (43) , poly(ether ketone) (44), etc.
Furthermore, his important research results have been presented at the annual Conference of Photopolymer Science and Technology and more than 45 issues of the papers have been published in Journal Photopolymer Science and Technology.
As described above, Ueda has proposed not only the new concept for resist formulation, but also has encouraged outstanding scientific researches for design and synthesis of new advanced resist materials.
